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The frequency ƒÖ and the eigenfunction u are expanded by
where ƒÖn and un are the n-th order quantities. We substitute Eqs. (4) and (5) into Eq.
(3), and take 0-th, first and second order terms to have
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• (8) As a solution of unperturbed equation (6), we take a multiplet with k=0. The 0-th order eigenfunction is given by (9) where coefficients am are to be determined. The first and second order eigenfunctions are expanded by unperturbed eigenfunctions (10) (11) We substitute Eqs. (9) and (10) into Eq. (7), and use Eq. (1) to have (12) We take the inner product of |0m'> with Eq. (12) (12), (19) To determine b0m, we impose a condition. (20) We substitute Eqs. (9) and (10) into Eq. (20), retain up to the first order terms, and use Eqs. (2) and (15) The coefficients b0m can be determined explicitly, if we solve eigenvalue equations (13) (Lognonne and Romanowicz, 1990) . However, this is not necessary for our purpose, and Eq. (22) is sufficient to determine the excitation up to the first order. The excitation formula of Gilbert (1971) can be used, because eigenfunctions are orthonormalized as shown in Eq. (20). We can verify the results are equivalent to the Born approximation of Woodhouse and Girnius (1982) and Woodhouse (1983) .
Following the similar procedure, the second order frequency w is obtained from Eq. (8) 
Equations (24) and (25) clearly show, in agreement with the results of Park (1987) and Dahlen (1987) , the effects of multiplet coupling are incorporated, if <0m|H|0m'> and |0 m> are respectively replaced by (26) (27) In summary, the subspace projection method of Park (1987) and Dahlen (1987) is equivalent to the usual degenerate perturbation theory, which is valid up to the first order for eigenfunction except b0m, and the second order for frequency except the second and third terms of Eq. (23).
